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(USPTO) 



STIC-Biotech/C 



r From: 
Sent: 
\ To: 
* Subject: 





, Christina 
Monday, October 27, 2003 1:35 PM 
Davis, Minh-Tam; STIC-Biotech/ChemLib 
RE: Rush search request for 10/016768 



Please rush. Thanks Chris 

Chris Chan 

TC 1600 New Hire Training Coordinator and SPE 1644 

308-3973 

CM-1, 9B19 



OCT 2 7 2: 



— Original Message — 
From: Davis, Minh-Tam 

Sent: Monday, October 27, 2003 1:31 PM 

To: Chan, Christina 

Subject: FW: Rush search request for 10/016768 

Please add: 

Please search in commercial database, PDPUB, issued patent files and interferences: 
The polypeptide of SEQ ID NO:1. 
Thank you. 



— Original Message — 
From: Davis, Minh-Tam 

Sent: Monday, October 27, 2003 12:23 PM 

To: Chan, Christina 

Subject: Rush search request for 10/016768 

Please search in commercial database, PDPUB, issued patent files and interferences: 
The polypeptide of SEQ ID NO:8 
Thank you. 
MINHTAM DAVIS 

ART UNIT 1642, ROOM 8A01, MB 8E12 
305-2008 



Searcher: TYPE OF SEARCH: VENDOR/COST (where applic.) 

Phone: NA Sequences: STN: 

Location: AA Sequences: DIALOG:. 



Date Picked Up: Structures: Questel/Orbit: 

Date Completed: Bibliographic: DRLink: 

Searcher Prep/Review: Litigation: Lexis/Nexis: 

Clerical: Full text: Sequence Sys.:_ 

Online time: Patent Family: WWW/Internet:_ 

Other: Other (specify):. 



Hanley, Susan 



From: 

Sent: 

To: 

Subject: 



Davis, Minh-Tam 

Tuesday, October 28, 2003 4:26 PM 

Hanley, Susan 

10/016768 



Thanks for the search results r 

Could you also do a rush search for the polypeptide SEQ ID NO:10 in commercial database, PGPUB, issued patent files 

and interference? 

Thanks 

MINH TAM DAVIS 

ART UNIT 1642, ROOM 8A01, MB 8E12 
305-2008 



l 
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USPTO 



SfofecfeGfiem 




STIC Database Tracking Number: 106813 



TO: Minh-Tam Davi 
Location: cm1/8a 
Art Unit: 1642 

Tuesday, October <.uu^ ^ 
Case Serial Number: 10/0^768 




From : Susan Hanley 
Location: Biotech-Chem Library 
CM1 6B05 
Phone: 305-4053 

susan.hanley@uspto.gov 



Search Notes 



■if 

i — ~, 




1 



THIS PAGE BLANK (uspto) 



STIC-Biotech/ChemLib 



From: Chan, Christina 

Sent: Monday, October 27, 2003 2:50 PM 

To: Davis, Minh-Tam; STIC-Biotech/ChemLib 

Subject: RE: Rush search request for 10/016768 



\ , Please rush. Thanks Chris 



Chris Chan 

TC 1600 New Hire Training Coordinator and SPE 1644 

308-3973 

CM-1, 9B19 



— Original Message — 
From: Davis, Minh-Tam 

Sent: Monday, October 27, 2003 2: 13 PM 

To: Chan, Christina 

Subject: FW: Rush search request for 10/016768 

Please add* 

Compare SEQ ID NO:8 with SEQ ID NO:10 to determine percent identity. 
Thank you 



— Original Message — 
From: Davis, Minh-Tam 

Sent: Monday, October 27, 2003 1:31 PM 

To: Chan, Christina 

Subject: FW: Rush search request for 10/016768 

Please add: 

Please search in commercial database, PDPUB, issued patent files and interferences: 
The polypeptide of SEQ ID NO:1. 
Thank you. 



— Original Message — 

From: Davis, Minh-Tam 1 

Sent: Monday, October 27, 2003 12:23 PM 

To: Chan, Christina 

Subject: Rush search request for 10/016768 

Please search in commercial database, PDPUB, issued patent files and interferences: 
The polypeptide of SEQ ID NO:8 
Thank you. . , 

ART^NI^1642- RO0lv1^8A0^*MBfeE«2 
305-2008 



Searcher: TYPE OF SEARCH: VENDOR/COST (where applic.) 

Phone: NA Sequences: STN: 

Location: AA Sequences: DIALOGl 



Date Picked Up: Structures: Questel/Orbit: 

Date Completed: Bibliographic: DRUnk: 

Searcher Prep/Review: Litigation: Lexis/Nexis: 

Clerical: Full text: Sequence Sys.:_ 

Online time: Patent Family: WWW/Internet:_ 

Other: Other (specify):. 
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Diversity in the mechanisms of neuronal cell death. 
Yuan Junying; Lipinski Mart a; Degterev Alexei 

Department of Cell Biology, Harvard Medical School, 240 Longwood Avenue, 
02115, Boston, MA, USA 

Neuron (United States) Oct 9 2003, 40 (2) p401-13, ISSN 0896-6273 
Journal Code: 8809320 

Document type: Journal Article 

Language s : ENGL I SH 

Main Citation Owner: NLM 

Record type: In Process 

Neurons may die as a normal physiological process during development or 
as a pathological process in diseases. The best -understood mechanism of 
neuronal cell death is apoptosis , which is regulated by an 
evolutionarily conserved cellular pathway that consists of the 
caspase family, the Bcl-2 family, and the adaptor protein Apaf-1. 
Apoptosis , however, may not be the only cellular mechanism that 
regulates neuronal cell death. Neuronal cell death may exhibit 
morphological features of autophagy or necrosis, which differ from that of 
the canonical apoptosis. This review evaluates the evidence 
supporting the existence of alternative mechanisms of neuronal cell death 
and proposes the possible existence of an evolutionarily conserved 
pathway of necrosis. . 

... as a pathological process in diseases. The best-understood mechanism 
of neuronal cell death is apoptosis , which is regulated by an 
evolutionarily conserved cellular pathway that consists of the 
caspase family, the Bcl-2 family, and the adaptor protein Apaf-1. 
Apoptosis , however, may not be the only cellular mechanism that 
regulates neuronal cell death. Neuronal cell... 

... may exhibit morphological features of autophagy or necrosis, whic . 
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Apoptosis induced by topoisomerase inhibitors. 

Sordet Olivier; Khan Qasim A; Kohn Kurt W; Pommier Yves 

Laboratory of Molecular Pharmacology, Center for Cancer Research, 
National Cancer Institute, NIH, Bethesda, Maryland. 20892-4255, USA. 

Curr Med Chem Anti-Canc Agents (Netherlands) Jul 2003, 3 (4) p271-90 
, ISSN 1568-0118 Journal Code: 101123597 

Document type: Journal Article; Review; Review, Academic 

Languages: ENGLISH 

Main Citation Owner: NLM 

Record type : Completed 

Topoisomerase inhibitors are among the most efficient inducers of 
apoptosis. The main pathways leading from 

topoisomerase-mediated DNA damage to cell death involve activation of 
caspases in the cytoplasm by proapoptotic molecules released from 
mitochondria. In some cells, apoptotic response also involves the death 
receptor Fas (APO-1/CD95) . The engagement of these apoptotic effector 
pathways is tightly controlled by upstream regulatory pathways 
that respond to DNA lesions -induced by topoisomerase inhibitors in cells 
undergoing apoptosis. These include the proapoptotic Chk2 , c-Abl and 
SAPK/JNK pathways, the survival PI (3 ) kinase-Akt -dependent 
pathway and the transcription factors p53 and NF-kappaB. Initiation 
of cellular responses to DNA lesions -induced by topoisomerase inhibitors is 
ensured by the protein kinases DNA-PK, ATM and ATR, which bind to DNA 
breaks. These kinases commonly called "DNA sensors" mediate their effects 
(DNA repair, cell cycle arrest and/or apoptosis) by phosphorylating a 
large number of substrates, including several downstream kinases such as 
c-Abl and the checkpoint protein Chk2 . c-Abl induces apoptosis by 
activating cell death pathways (e.g., SAPK, p53 and p73) and 
inhibiting cell survival pathways [e.g., PI (3 ) kinase] . The DNA-damage 
regulating kinase Chk2 , in addition to its role in cell cycle arrest and/or 
DNA repair, can induce apoptosis by phosphorylation/activation of the 
promyelocytic leukemia (PML) protein and p53. Finally, we will review, 
the recent observations that support a role for topoisomerases in chromatin 
fragmentation during the execution phase of apoptosis. 
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Cerebellar granule cells as a model to study mechanisms of neuronal 
apoptosis or survival in vivo and in vitro. 
Contestabile Antonio 

Department of Biology, University of Bologna, Italy. 

acontestOalma . unibo . it 

Cerebellum (England) Jan-Mar 2002, 1 (1) p41-55, ISSN 1473-4222 
Journal Code: 101089443 

Document type: Journal Article; Review; Review, Academic 

Languages : ENGLISH 

Main Citation Owner: NLM 

Record type : Completed 

Granule cells of the cerebellum constitute the largest homogeneous 
neuronal population of mammalian brain. Due to their postnatal generation 
and the feasibility of well characterized primary in vitro cultures, 
cerebellar granule cells are a model of election for the study of cellular 
and molecular correlates of mechanisms of survival/apoptosis and 
neurodegeneration/neuroprotection. The present review mainly deals 
with recent data on mechanisms and factors promoting survival or apoptotic 
elimination of cerebellar granule neurons, with a particular focus on the 
molecular correlates at the level of gene expression and induction of 
cellular signal pathways. The in vivo development is first analysed 
with particular reference to the role played by several neurotrophic 
factors and by the NMDA subtype of glutamate receptor. Then, mechanisms of 
survival/apoptosis are examined in the model of primary in vitro 
cultures, where the role of neurotrophins acting on cerebellar granule 
cells is followed by the large deal of data coming from the paradigm of 
potassium/serum withdrawal. The role of some key genes of . the Bel family, 
of some kinase systems and of transcriptional factors is primarily 
highlighted. Furthermore, the involvement of mitochondria, free radicals 
and proteases of the caspase family is considered. Finally, the use 
of cerebellar granule neurons in primary culture to experimentally address 
the issue of neurodegeneration and pharmacological neuroprotection is 
considered, with some comments on models at the borderline between necrosis 
and apoptosis , such as the excitotoxic neuronal damage. The 
overlapping of cellular signal pathways activated in granule neurons 
by apparently unrelated stimuli, such --as neurotrophins and 
neurotransmitters/neuromodulators is stressed to put into light the special 
'trophic 1 role played . by activity in'neurons. Finally, the advantage of 
designing and performing conceptually equivalent experiments on cerebellar 
granule neurons during development in vivo and in vitro, is stressed. On 
the basis of the reviewed material, it is concluded that cerebellar granule 
neurons have acquired a special position in modern neuroscience as one of 
the most reliable models for the study of neural development, function and 
pathology. 

Cerebellar granule cells as a model to study mechanisms of neuronal 
apoptosis or survival in vivo and in vitro. 

. . . model of election for the study of cellular and molecular correlates 
of mechanisms of survival/apoptosis and neurodegeneration/neuroprotec 
tion. The present review mainly deals with recent data on mechanisms 
and factors promoting survival or apoptotic elimination of... 

... on the molecular correlates at the level of gene expression and 
induction of cellular signal pathways. The in vivo development is 
first analysed with particular reference to the role played by several 
neurotrophic factors and by the NMDA subtype of glutamate receptor. Then, 
.mechanisms of survival/apoptosis are examined in the model of primary 
in vitro cultures, where the role of neurotrophins... 

. . . factors is primarily highlighted. Furthermore, the involvement of 
mitochondria, free radicals and proteases of the caspase family is 
considered. Finally, the use of cerebellar granule neurons in primary 
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culture to experimentally. . . 

. . . pharmacological neuroprotection is considered, with some comments on 
models at the borderline between necrosis and apoptosis, such as the 
excitotoxic neuronal damage. The overlapping of cellular signal 
pathways activated in granule neurons by apparently unrelated 
stimuli, such as neurotrophins and neurotransmitters/neuromodulators is... 

Descriptors : Apoptosis - -genetics- -GE; *Cell Survival - -genetics - -GE; 
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Topoisomerase inhibitors are among the most efficient inducers of 
apoptosis. The main pathways leading from 

topoisomerase-mediated DNA damage to cell death involve activation of 
caspases in the cytoplasm by proapoptotic molecules released from 
mitochondria. In some cells, apoptotic response also involves the death 
receptor Fas (APO-1/CD95) . The engagement of these apoptotic effector 
pathways is tightly controlled by upstream regulatory pathways 
that respond to DNA lesions -induced by topoisomerase inhibitors in cells 
undergoing apoptosis. These include the proapoptotic Chk2, c-Abl and 
SAPK/JNK pathways, the survival PI (3 ) kinase -Akt -dependent 
pathway and the transcription factors *p53'<; and'. NF,-kappaB .. Initiation 
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Id-1 and Id- 2 are overexpressed in pancreatic 
cancer and in dysplastic lesions in chronic pancreatitis. 

Maruyama H; Kleeff J; Wildi S; Friess H; Buchler M W;' ; Israel M A; Korc M 

Division of Endocrinology/ 'Department' of Medicine, University of 
California, Irvine, USA. 
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Id proteins antagonize basic helix-loop-helix proteins, inhibit 
differentiation, and enhance cell proliferation. In this study we compared 
the expression of Id-1, Id-2 , and Id-3 in the 

normal pancreas, in pancreatic cancer, and in chronic pancreatitis (CP) . 
Northern blot analysis demonstrated that all three Id mRNA species were 
expressed at high levels in pancreatic cancer samples by comparison with 
normal or CP samples. Pancreatic cancer cell lines frequently coexpressed 
all three Ids, exhibiting a good correlation between Id mRNA and protein 
levels, as determined by immunoblotting with highly specific anti-Id 
antibodies. Immunohistochemistry using these antibodies 

demonstrated the presence of faint Id-1 and Id-2 
immuno staining in pancreatic ductal cells in the normal pancreas, whereas 
Id-3 immunoreactivity ranged from weak to strong. In the cancer tissues, 
many of the cancer cells exhibited abundant Id-1, Id- 
2 , and Id-3 immunoreactivity. Scoring on the basis of percentage of 
positive cells and intensity of immunostaining indicated that Id- 
1 and Id-2 were increased significantly in the cancer 

cells by comparison with the respective controls. Mild to moderate Id 
immunoreactivity was also seen in the ductal cells in the CP-like areas 
adjacent to these cells and in the ductal cells of small and interlobular 
ducts in CP. In contrast, in dysplastic and atypical papillary ducts in CP, 
Id-1 and Id-2 immunoreactivity was as significantly 

elevated as in the cancer cells. These findings suggest that increased Id 
expression may be associated with enhanced proliferative potential of 
pancreatic cancer cells and of proliferating or dysplastic ductal cells in 
CP. 
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... proteins, inhibit differentiation, and enhance cell proliferation. In 
this study we compared the expression of Id-1, Id-2 

, and Id- 3 in the normal pancreas, in pancreatic cancer, and in chronic 
pancreatitis (CP. . . 

...between Id mRNA and protein levels, as determined by immunob lot ting with 

highly specific anti-Id antibodies. Immunohistochemistry using these 

antibodies demonstrated the presence of faint Id-1 and 

Id-2 immunostaining in pancreatic ductal cells in the normal 

pancreas, whereas Id- 3 immunoreactivity ranged from weak to strong. In the 

cancer tissues, many of the cancer cells exhibited abundant Id- 

1, Id-2, and Id- 3 immunoreactivity. Scoring on the basis 

of percentage of positive cells and intensity of immunostaining indicated 
that Id-1 and Id-2 were increased significantly in 

the cancer cells by comparison with the respective controls. Mild to... 

. . . and interlobular ducts in CP. In contrast, in dysplastic and atypical 
papillary ducts in CP, Id-1 and Id-2 

immunoreactivity was as significantly elevated as in the cancer cells. 
These findings suggest that increased... 

...Chemical Name: Binding Proteins; RNA, Messenger; Repressor Proteins; 
Transcription Factors; inhibitor of differentiation, helix-loop-helix 
protein; Id-2 protein; ID3 protein, human 
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[Significance of differential nuclear expression of Ki-67 in adult soft 
tissue sarcomas] 

Zur Bedeutung der dif f erentiellen nuklearen Ki-67 Expression in 
Weichgewebssarkomen Erwachsener . 

Rohr U P; Heinzinger M; Rheinlander B; Parwaresch R; Bohle R M 
Institut fur Pathologie, Universitat Giessen. 

Verhandlungen der Deutschen Gesellschaft fur Pathologie (GERMANY) 
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As many other nuclear markers, e.g. steroid receptors, Ki-67 epitopes are 
differentially expressed in tumour cell nuclei. It is unclear whether this 
phenomenon represents tumour cell heterogeneity, different stages of the 
cell -cycle or a biological phenomenon with prognostic impact. We analysed 
104 primary adult soft tissue sarcomas (ASTS) , formalin- fixed, 
paraffin -embedded, by APAAP and LSAB immunohistochemistry, epitope 
retrieval technique and 2 anti-Ki-67 antibodies (MIB-1 and Ki-S-5) . 
Expression was evaluated by 4 indexes/1000 tumour cells: a) A-index: sum of 
all (weak, moderate and strong stained) Ki-67 -nuclei , b) the weighed 
R-index: sum of all strong stained Ki-67+ nuclei x3 , moderate stained 
nuclei x2 and weak stained nuclei xl, c) IDl-index: sum of all strong 
stained Ki-67+ nuclei, and d) ID2 -index: sum of all strong and 
moderate stained Ki-67+ nuclei. Prognostic impact was analysed by 
Kaplan-Meier and logrank statistics with respect to overall survival. 
Quantitative Ki-67 expression did not vary significantly if determined by 
MIB-1 or Ki-S-5. The A-index turned out to be the strongest prognostic 
parameter within the whole group of ASTS as well as within each single 
sarcoma type investigated. Significant (p < 0.05) correlations between 
A-index and overall survival existed in LMS, LPS, MFH, SS, while a trend to 
significance (p = 0.06) was observed in MPNST. Quantitative evaluation of 
all three differential expression levels is necessary to obtain the most 
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comprehensive prognostic informations of proliferation markers in ASTS. 
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. . . paraffin-embedded/ by APAAP and LSAB immunohis tochemis try , epitope 
retrieval technique and 2 anti-Ki-67 antibodies (MIB-1 and Ki-S-5) . 
Expression was evaluated by 4 indexes/1000 tumour cells... 

... stained Ki-67+ nuclei x3 , moderate stained nuclei x2 and weak stained 
nuclei xl, c) IDl-index: sum of all strong stained Ki-67+ nuclei, and 
d) ID2 -index: sum of all strong and moderate stained Ki-67+ nuclei. 
Prognostic impact was analysed. . . 
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Characterization of two monoclonal antibodies against the RON 
tyrosine kinase receptor. 
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M H; Marvaldi J; Breathnach R; Brailly H 
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RON is a receptor protein tyrosine kinase belonging to the hepatocyte 
growth factor (HGF) receptor family. Using Recepteur d^Origine Nantais 
(RON) transfected cell lines, Macrophage Stimulating Protein (MSP) was 
identified as the ligand of RON. RON is synthesized as a single chain 
precursor, which subsequently is cleaved to yield a disulf ide-linked 
heterodimer, with a 40-kDa alpha chain and a 150 -kDa beta chain. Activation 
of RON by MSP results in cell migration, shape change, and proliferation. 
The present work centers on the production and characterization of two 
monoclonal antibodies (MAbs) to RON called ID-1 and 
ID-2. Antibodies were generated by immunization of mice 

with Madin-Darby Canine Kidney (MDCK) cells expressing human RON (clone 
RE7) . Both antibodies recognized the mature and precursor form of 
RON. The specificity of the anti-RON antibodies was confirmed using a 
hepatocarcinoma cell line HepG2 expressing both task MET and RON receptors. 
Specific immunoprecipitation with ID-1 and ID-2 or 

anti-MET antibody followed by Western blotting under reducing 
conditions with rabbit polyclonal antibodies against RON and MET 
showed that our anti-RON antibodies recognize specifically the RON 
receptor. Ligand binding experiments showed that both antibodies are 
able to block the binding of radiolabeled MSP to RON and showed also that 
the antibodies recognize two different epitopes in the molecule. The 
blocking of MSP binding to RON by the anti-RON antibodies was 
confirmed by inhibition of cell migration induced by MSP in HT-29-D4 cells. 
Significant immunos taining was not observed in any subpopulation of whole 
blood with either ID-1 or ID-2. We analyzed the 

expression of RON receptor in a number of human hematopoietic and 
nonhematopoietic cells lines by flow cytometry. We found a strong mean of 
fluorescence intensity (MFI) in colon adenocarcinoma cells SW620 and 
HT-2 9-D4, low MFI in SVK14 and HepG2 cells, and no immunos taining in 
melanoma, lymphoma, and leukemia cells. Immunohis tochemis try revealed that 
RON was expressed in germinal centers of tonsil, in skin, small intestine, 
and colon. These antibodies defined RON as CDwl36 during the last 
leucocyte typing VI. 

Characterization of two monoclonal antibodies against the RON 
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tyrosine kinase receptor. 
Dec 1998, 

. . . change, and proliferation. The present work centers on the production 
and characterization of two monoclonal antibodies (MAbs) to RON 
called ID-1 and ID-2. Antibodies were 

generated by immunization of mice with Madin-Darby Canine Kidney (MDCK) 
cells expressing human RON (clone RE7) . Both antibodies recognized 
the mature and precursor form of RON. The specificity of the anti-RON 
antibodies was confirmed using a hepatocarcinoma cell line HepG2 
expressing both task MET and RON receptors. Specific immunoprecipitation 
with ID-1 and ID-2 or anti-MET antibody 

followed by Western blotting under reducing conditions with rabbit 
polyclonal antibodies against RON and MET showed that our anti-RON 
antibodies recognize specifically the RON receptor. Ligand binding 
experiments showed that both antibodies are able to block the binding 
of radiolabeled MSP to RON and showed also that the antibodies 
recognize two different epitopes in the molecule. The blocking of MSP 
binding to RON by the anti-RON antibodies was confirmed by inhibition 
of cell migration induced by MSP in HT-29-D4 cells. Significant 
immunostaining was not observed in any subpopulation of whole blood with 
either ID-1 or ID-2. We analyzed the expression of 

RON receptor in a number of human hematopoietic and nonhematopoietic . . . 

... RON was expressed in germinal centers of tonsil, in skin, small 
intestine, and colon. These antibodies defined RON as CDwl36 during 
the last leucocyte typing VI. 

Descriptors? Antibodies, Monoclonal- -immunology- -IM; *Receptor 
Protein-Tyrosine Kinases- -immunology- -IM; *Receptors, Cell Surface 
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% Specificity; Cell Line; Dogs; Immunohistochemistry; Mice; Mice, Inbred 
BALB C; Rabbits; Radioligand Assay 
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Although basic helix-loop-helix (bHLH) proteins play an important role in 
transcriptional control in many cell types, the role of HLH proteins in 
Schwann cells has yet to be assessed. In this study, we have analyzed the 
expression of the dominant negative HLH genes, Idl to Id4 and the 
class A gene REB, during Schwann cell development. We found that mRNA 
derived from these genes was present in the Schwann cell lineage throughout 
development including embryonic precursors and mature cells. The mRNA 
levels were not significantly regulated during development. Nevertheless, 
by using antibodies against the four different Id proteins, we found 
clear regulation of some of these genes at the protein level, in particular 
Id 2 , 4, and REB, both in amount and nuclear/cytoplasmic 
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localization. All these proteins are found in the nuclei of Schwann cell 
precursors but are not seen in nuclei of Schwann cells of newborn nerves. 
We observed extensive overlap in Id expression, especially in Schwann cell 
precursors that co-expressed all four Id proteins and REB. We also showed 
that Id 1 and 2 were up-regulated as Schwann cells progressed 
through the cell cycle. These data indicate that HLH transcription factors 
act as regulators of Schwann cell development and point to the existence of 
as yet unidentified cell type-specific bHLH proteins in these cells. 

Dec 1 1997, 

... assessed. In this study, we have analyzed the expression of the 
dominant negative HLH genes, Idl to Id4 and the class A gene REB, 
during Schwann cell development. We found that... 

... and mature cells. The mRNA levels were not significantly regulated 

during development. Nevertheless, by using antibodies against the 

four different Id proteins, we found clear regulation of some of these 

genes at the protein level, in particular Id 2, 4, and REB, 

both in amount and nuclear/cytoplasmic localization. All these proteins are 

found. . . 

... cell precursors that co-expressed all four Id proteins and REB. We also 
showed that Id 1 and 2 were up-regulated as Schwann cells 
progressed through the cell cycle. These data... 
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mRNA profiling of rat islet tumors reveals nkx 6.1 as a 
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Development of a high capacity multiplex reverse transcriptase-polymerase 
chain reaction protocol has allowed us to screen lineage related rat islet 
tumors classified as alpha-, beta-, and delta-like as judged by their 
hormone profile for differential expression of more than 50 selected genes. 
We find that in addition to insulin the insulinoma express the normal 
beta-cell markers Pdx-1, IAPP, and Glut-2, and that these markers are 
absent from the glucagonoma: a reflection of the normal alpha-cell. 
Furthermore, this study suggests that the GLP-1, glucagon, GIP, IGF-1, and 
insulin receptors as well as E-cadherin, R-cadherin, ld-1, and 
Id-2 are differentially expressed within the islet of 
Langerhans. Importantly, insulinoma-specif ic expression of the recently 
cloned homeodomain protein Nkx 6.1 predicted beta-cell -specif ic expression 
in the normal islet. Immunohistochemistry using antibodies raised 
against recombinant Nkx 6.1 did indeed localize Nkx 6.1 expression 
exclusively to the nuclei of normal islet beta-cells. Apart from pancreatic 
islets only the antral part of the stomach contained Nkx 6.1 mRNA. We 
conclude that multiplex reverse transcriptase -polymerase chain 
reaction-based mRNA profiling is a powerful tool to identify differentially 
expressed genes within phenotypically related cells and propose that Nkx 
6.1 is involved in specifying the unique characteristics of the beta-cell. 



Aug 2 1996, 
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... 1, glucagon, GIP, IGF-1, and insulin receptors as well as E-cadherin, 
R-cadherin, Id-1, and Id-2 are differentially 

expressed within the islet of Langerhans . Importantly, insulinoma-specif ic 
expression of the recently... 

... protein Nkx 6.1 predicted beta-cell-specific expression in the normal 
islet. Immunohistochemistry using antibodies raised against 
recombinant Nkx 6.1 did indeed localize Nkx 6.1 expression exclusively to 
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Serum caeruloplasmin deficiency is a characteristic biochemical 
abnormality found in patients with Wilson's disease, but the mechanism of 
this disease is unknown. Although the phenylenediamine oxidase activity of 
serum caeruloplasmin is markedly low in patients with Wilson's disease, 
mRNA of caeruloplasmin ^exists- to some extent. To investigate the deficiency 
of caeruloplasmin oxidase activity in Wilson's disease, we generated 14 
monoclonal antibodies (MAbs) and selected ID1, which had the 
strongest reactivity, and ID2 , which had neutralizing ability. We 
also established a system to measure active caeruloplasmin specifically 
using these MAbs. These MAbs and the system will be useful tools in 
analyzing the active site of caeruloplasmin in patients with Wilson's 
disease . 

Monoclonal antibody against the active site of caeruloplasmin and 
the ELISA system detecting active caeruloplasmin. 
Apr 1994, 

. . . investigate the deficiency of caeruloplasmin oxidase activity in 
Wilson's disease, we generated 14 monoclonal antibodies (MAbs) and 
selected ID1, which had the strongest reactivity, and ID2, 
which had neutralizing ability. We also established a system to measure 
active caeruloplasmin specifically using... 

Descriptors : Antibodies, Monoclonal- -immunology- -IM; *Ceruloplasmin 
- - immunology- - IM ; *Epi topes - - immunology- - IM 
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copper metabolism. 
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Recently it was found that the clinical features of the LEC rat closely 
resemble those of human Wilson's disease. One of the characteristics of the 
animal is low levels of serum ceruloplasmin . Therefore, by using LEC rats, 
we attempted to define molecular basis of the deficiency in active site of 
ceruloplasmin in Wilson's disease patients. We made 3 monoclonal 
antibodies, ID2 against active site of ceruloplasmin, ID1 

against inactive site of ceruloplasmin, and the remaining one against 
metallothionein. Using these monoclonal antibodies , we examined 
immunohistochemical stainings of LEC rat liver tissues, and compared them 
with those of LEA rats, as a control. ID1 stained the hepatocytes of 
both LEA and LEC rats, whereas ID2 stained LEA rat hepatocytes only. 
The results indicated that the ceruloplasmin secreted by LEC rat 
hepatocytes is mostly in inactive form. The antibody against 
metallothionein stained LEA rat hepatocytes only. This finding may also 
indicate that LEC rat hepatocytes express less amount of metallothionein 
than those of LEA rats . 

Dec 30 1993, 

... deficiency in active site of ceruloplasmin in Wilson's disease 
patients. We made 3 monoclonal antibodies, ID2 against active 
site of ceruloplasmin, ID1 against inactive site of ceruloplasmin, 
and the remaining one against metallothionein. Using these monoclonal 
antibodies , we examined immunohistochemical stainings of LEC rat 
liver tissues, and compared them with those of LEA rats, as a control. 
ID1 stained the hepatocytes of both LEA and LEC rats, whereas 
ID2 stained LEA rat hepatocytes only. The results indicated that the 
ceruloplasmin secreted by LEC rat hepatocytes is mostly in inactive form. 
The antibody against metallothionein stained LEA rat hepatocytes 
only. This finding may also indicate that LEC rat... 

; Antibodies, Monoclonal; Binding Sites; Ceruloplasmin- -chemistry 
- -CH; Hepatolenticular Degeneration- -metabolism- -ME; Immunohistochemistry ; 
Liver- -pathology- -PA; Metal. . . 
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Interdigitating cell sarcoma (ICS) . Evidence of interdigitating cell 
origin, immunocytochemical studies with monoclonal anti-ICS 

antibodies . 
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Three independent mouse monoclonal antibodies (mAbs) ID1 
(IgG3) , ID2 and ID3 (IgM) were raised against whole cells of a 
surgically resected human interdigitating cell sarcoma (ICS) . In 
immunoperoxidase staining, these mAbs strongly stained the cytoplasm of ICS 
neoplastic cells as well as interdigitating cells in normal lymphoid 
tissues. These mAbs also detected monocyte/macrophages and dendritic cells, 
although their staining was highly variable depending on tissue 
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distribution of the cells. Additional immuno-histological and enzyme 
histochemical study revealed that the neoplastic cells of ICS had 
cytoplasmic acid phosphatase and membranous alkaline phosphatase activity, 
and also possessed S100 beta protein, Ki-1 antigen. DAK0- macrophage 
antigen, and weak vimentin activity. Neither rearrangement of 
immunoglobulin heavy chain gene nor of T-cell receptor genes was detected 
in the DNA of ICS by Southern hybridization. These observations provide 
further confirmation of our previous finding (Nakamura et al . 1988, 1989) 
that the origin of ICS is interdigitating rather than lymphoid cell, and 
indicate that our mAbs could be useful as a cellular differentiation marker 
of interdigitating cells and for diagnosis of ICS. 

Interdigitating cell sarcoma (ICS) . Evidence of interdigitating cell 
origin, immunocytochemical studies with monoclonal anti-ICS 

antibodies . 

1989, 

Three independent mouse monoclonal antibodies (mAbs) ID1 

(IgG3) , ID2 and ID3 (IgM) were raised against whole cells of a 
surgically resected human interdigitating cell... 

Descriptors: Antibodies, Monoclonal- -diagnostic use--DU; *Antigens, 
Neoplasm- -analysis --AN; *Sarcoma- -pathology- -PA 
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The primary (1 degree) antibody response to (T,G)-A--L shows 
limited heterogeneity, consisting mostly of side chain-specific 
antibodies that bind GT and that express the TGB5 idiotype (Id) . The 
secondary (2 degrees) response is very diverse: antibodies that bind 
the backbone A--L constitute a third of the response, and a high proportion 
of the side chain-specific antibodies do not bind GT and are TGB5 
Id-. To provide a molecular basis for understanding this difference in 
repertoire expression, we analyzed the Ig genes used by heavy and light 
chains of 1 degree and 2 degrees side chain-specific anti- (T, G) -A- -L 
hybridoma antibodies (HP) . Southern blot restriction analysis and 
nucleotide sequence analysis of the expressed genes used by three TGB5 
Id+ 2 degrees HP showed usage of three different VH genes in 
two VH gene families (36-60 and J558) , different D segments, and two 
different Vkl genes (the VklA and VklC subgroups) . Thus, antibody 
heterogeneity in the 2 degrees response is contributed by combinatorial 
diversity of distinct germ-line genes. Nucleotide sequence analysis of the 
expressed genes used by TGB5 Id+ 1 degree HP showed use of 
highly homologous VH genes in the J55 8 VH gene family and highly homologous 
VklA genes. The majority of TGB5 Id+ 1 degree HP from different 
donors gave similar heavy and similar light chain gene rearrangements by 
Southern blot restriction analysis, after correction for known or potential 
J region differences. The combined nucleotide sequence and Southern blot 
restriction analysis data suggest that most 1 degree B cells use the same 
or very similar VH and Vk genes, i.e., the 1 degree response is paucigenic. 
Different D segments were used by the TGB5 Id+ 1 degree and 2 
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degrees HP that were sequenced, and there was no apparent correlation 
between TGB5 idiotypy and VH, D gene, or JH gene usage. However, all TGB5 
Id+ HP sequenced used highly homologous genes from the Vkl group. 
Expression of a Vkl light chain correlates with, but is not sufficient for, 
TGB5 idiotypy, because one GT-binding, TGB5 Id- HP was found to use a VklC 
subgroup light chain. By Southern blot and nucleotide sequence analysis, 
the Vk genes used by two TGB5 Id+ 2 degrees HP from xid mice 
are highly homologous, if not identical to the VklA gene(s) used by 1 
degree and 2 degrees Id+ HP from wild- type mice. 

... of heavy and light chains used by primary and secondary 
anti- (T,G) -A--L antibodies produced by normal and xid mice. 
Jul 15 1987, 

The primary (1 degree) antibody response to (T,G)-A--L shows 
limited heterogeneity, consisting mostly of side chain-specific 
antibodies that bind GT and that express the TGB5 idiotype (Id) . The 
secondary (2 degrees) response is very diverse: antibodies that bind 
the backbone A--L constitute a third of the response, and a high proportion 
of the side chain-specific antibodies do not bind GT and are TGB5 
Id-. To provide a molecular basis for understanding... 

...of 1 degree and 2 degrees side chain-specific anti- (T, G) -A- -L hybridoma 
antibodies (HP) . Southern blot restriction analysis and nucleotide 
sequence analysis of the expressed genes used by three TGB5 Id+ 
2 degrees HP showed usage of three different VH genes in two VH gene 
families (36 . . . 

... J558), different D segments, and two different Vkl genes (the VklA and 
VklC subgroups) . Thus, antibody heterogeneity in the 2 degrees 
response is contributed by combinatorial diversity of distinct germ-line 
genes. Nucleotide sequence analysis of the expressed genes used by TGB5 
Id+ 1 degree HP showed use of highly homologous VH genes in the 
J558 VH gene family and highly homologous VklA genes. The majority of TGB5 
Id+ 1 degree HP from different donors gave similar heavy and 
similar light chain gene rearrangements by. . . 

... e., the 1 degree response is paucigenic. Different D segments were used 
by the TGB5 Id+ 1 degree and 2 degrees HP that were sequenced, 
and there was no apparent correlation between. . . 

... chain. By Southern blot and nucleotide sequence analysis, the Vk genes 
used by two TGB5 Id+ 2 degrees HP from xid mice are highly 
homologous, if not identical to the VklA gene... 
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Two low-dose intradermal regimens for hepatitis B vaccination were 
compared with the standard 1 ml dose administered intramuscularly to 
healthy, 22-42 year old individuals. All regimens were administered in an 
abbreviated time schedule. Nineteen individuals (ID-1 group) 
received three 0.1 ml (2 micrograms) doses intradermally at times 0, 1 
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month and 4 months. Twenty-four individuals {ID-2 group) 
received two injections of 0.2 ml (4 micrograms) each intradermally at time 
0 and one 0.1 ml (2 micrograms) injection 4 months later. Twenty 
individuals (IM group) received the recommended three 1.0 ml (20 
micrograms) doses intramuscularly at times 0, 1 month, and 4 months. No 
significant adverse reactions were attributable to the intradermal 
administration of vaccine although the majority of vaccinees developed 
small areas of induration and hyperpigmentation at the injection site that 
persisted for several months. One month following the last injection, all 
vaccinees had developed anti-HBsAg antibodies. One hundred percent of 
ID-1 and IM vaccinees and 95% of ID-2 vaccinees had 

protective levels of antibody (greater than or equal to 10 mlU ml-1) . 
The geometric mean titre (GMT) for the IM group (2692 mlU ml-1) was 
somewhat higher than for the ID-1 (1230 mlU ml-1) and the 
ID-2 (851 mlU ml-1) groups, but the differences were not 
statistically significant. Since anti-HBs antibodies are thought to 
confer protection against hepatitis B, these results suggest that a 
shortened regimen of intradermal vaccine may be effective in healthy 
adults. However, no efficacy study has yet been done with intradermal 
hepatitis B vaccine. 

Dec 1986, 

... 42 year old individuals. All regimens were administered in an 
abbreviated time schedule. Nineteen individuals (ID-1 group) 
received three 0.1 ml (2 micrograms) doses intradermally at times 0, 1 
month and 4 months. Twenty-four individuals (ID-2 group) 
received two injections of 0.2 ml (4 micrograms) each intradermally at time 
0 . . . 

... for several months. One month following the last injection, all 
vaccinees had developed anti-HBsAg antibodies. One hundred percent of 
ID-1 and IM vaccinees and 95% of ID-2 vaccinees had 

protective levels of antibody (greater than or equal to 10 mlU ml-1) . 

The geometric mean titre (GMT) for the IM group (2692 mlU ml-1) was 

somewhat higher than for the ID-1 (123 0 mlU ml-1) and the 

ID-2 (851 mlU ml-1) groups, but the differences were not 

statistically significant. Since anti-HBs antibodies are thought to 

confer protection against hepatitis B, these results suggest that a 

shortened regimen. . . 
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Abstract: Voltage-gated Na+ channels are essential for the normal 

electrical excitability of neuronal and striated muscle membranes. 
Distinct isoforms of the Na+ channel alpha-subunit have been identified 
by molecular cloning, and their functional attributes have been defined 
by heterologous expression coub pled with electrophysiological 



THIS PAGE SUNK 



(USPTO) 



recording. Two closely related Na+ channel alpha-subunit isoforms, hHl 
(human heart) and bSkMl (human skeletal muscle) , exhibit differences in 
their inactivation properties and in their response to the coexpressed 
beta (1) -subunit . To localize regions that contribute to inactivation 
and to beta (1) -subunit response, we have exploited these functional 
differences by studying chimeric channels composed of segments from 
both hHl and hSkMl. Chimeras in which one or more of the cytoplasmic 
interdomain regions (ID1-2, ID2-3, and ID3-4) were 
exchanged between hHl and hSkMl exhibit inactivation properties 
identical with the background channel isoform, suggesting that these 
regions are not sufficient to cause gating differences. In contrast, 
inactivation properties of chimeras composed of approximately equal 
halves of the two channel isoforms were intermediate between hHl and 
hSkMl. Furthermore, the response to the coexpressed beta ( 1) -subunit was 
dependent on structures located in the carboxy- terminal half of the 
ac- subunit, although domains D3 , D4 , and the carboxy terminal are not 
singularly responsible for this effect. These data indicate that 
inactivation differences between hHl and hSkMl are determined by 
multiple alpha-subunit domains. 

, 1996 

...Abstract: both hHl and hSkMl . Chimeras in which one or more of the 
cytoplasmic interdomain regions (ID1-2, ID2-3, and ID3-4) 
were exchanged between hHl and hSkMl exhibit inactivation properties 
identical with. . . 

.. .Identifiers --DEPENDENT SODIUM -CHANNEL; FUNCTIONAL EXPRESSION; PERIODIC 
PARALYSIS; RAT SKELETAL; ANTIBODIES; RECEPTOR; SUBUNITS; BETA- 1 ; 
SITE 



9/3,K,AB/12 (Item 1 from file: 340) 

DIALOG (R) File 340 : CLAIMS (R) /US Patent 
(c) 2003 IFI/CLAIMS (R) . All rts. reserv. 

Dialog Acc No: 3093770 IFI Acc No: 9900471 
Document Type: C 

METHOD FOR DETECTING IMMUNE RESPONSE TO HEPATITIS B; USING AN OLIGO(OR 
POLY) PEPTIDE 

Inventors: Thakur Arvind (US); Thanavala Yasmin (US) 

Assignee: Health Research Inc; London, University College GB 

Assignee Code: 11003 11684 

Publication (No, Date) , Applic (No, Date) : 

US 5856087 19990105 US 97948762 19971010 

Publication Kind: A 

Calculated Expiration: 20131215 

Continuation Pub (No) , Applic (No, Date) : US 5531990 US 93167336 

19931215; US 5744135 US 96589011 19960119 

Priority Applic (No, Date) : US 97948762 19971010; US 93167336 19931215; 
US 96589011 19960119 

Abstract: The invention comprises an anti- idiotypic antibody 
designated 2F10 and permitted variants thereof, which have antigenic 
properties similar to the group specific ''a'' determinant of human 
hepatitis B surface antigen HBsAg and have at least partial but not 
complete homology with such surface antigen. The invention further 
comprises a peptide having a chain comprising the amino acid residues Ala 
Val Tyr Tyr Cys Thr Arg Gly Tyr His Gly Ser Ser Leu Tyr and permited 
variants thereof, which, like 2F10, have antigenic properties similar to 
the group specific ' »a' 1 determinant of human hepatitis B surface antigen 
HBsAg and have at least partial, but not complete, homology with said 
surface antigen. The amino acid sequence is found in and forms a part of 
2F10. The shorter peptide chain comprising the amino acid residues Gly Tyr 
His Gly Ser Ser Leu Tyr and permited variants thereof, also have antigenic 
properties similar to the group specific ''a'' determinant of human 
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hepatitis B surface antigen HBsAg and have at least partial, but not 
complete, homology with said surface antigen. 



Publication (No, Date), Applic (No, Date): 
. . .19990105 

Abstract: The invention comprises an anti- idiotypic antibody 
designated 2F10 and permitted variants thereof, which have antigenic 
properties similar to the group specific... 

Exemplary Claim: . . .Val Tyr Tyr Cys Thr Arg Gly Tyr His Gly Ser Ser Leu Tyr 
(Sequence ID #1) and detecting a response to said sequence. 

Non-exemplary Claims: ...with the 8 amino acid sequence Gly Tyr His Gly Ser 
Ser Leu Tyr (Sequence ID #2) and detecting a response to 
said sequence. 



9/3,K,AB/l3 (Item 2 from file: 340) 

DIALOG (R) File 34 0 : CLAIMS (R) /US Patent 
(c) 2003 IFI/CLAIMS (R) . All rts . reserv. 

Dialog Acc No: 2930345 IFI Acc No: 9801537 
Document Type: C 

MONONUCLEAR LEUKOCYTE DIRECTED ENDOTHELIAL ADHESION MOLECULE ASSOCIATED 
WITH ATHEROSCLEROSIS 

Inventors: Collins Tucker (US); Cybulsky Myron I (US); Gimbrone Michael A 
Jr (US) 

Assignee: Brigham and Women's Hospital 
Assignee Code: 08822 

Publication (No, Date) , Applic (No, Date) : 

US 5708147 19980113 US 94261304 19940616 

Publication Kind: A 

Calculated Expiration: 20150113 

Document Type: CERTIFICATE OF CORRECTION Certificate of Correction Date: 
19980818 

Continuation Pub (No) , Applic (No, Date) : ABANDONED US 91649565 

19910201 

Cont . -in-part Pub (No) , Applic (No, Date) : ABANDONED US 
90487038 19900302 

Priority Applic (No, Date) : US 94261304 19940616; US 91649565 19910201; 
US 90487038 19900302 

Abstract: The invention relates to novel endothelial cell-leukocyte 
adhesion molecules designated ATHERO-ELAM. ATHERO-ELAM molecules are 
expressed on cultured endothelial cells stimulated with bacterial LPS and 
selectively mediate the binding of monocytes to the endothelial cells. 
Monoclonal antibodies specific for ATHEROELAM bind to vascular 
endothelial cells involved in early atherosclerotic lesions, but not to 
vascular endothelial cells from uninvolved arterial tissue. ATHERO-ELAM and 
antibodies directed to ATHERO-ELAM may be used in identifying early 
atherosclerotic lesions and in treating and preventing atherosclerosis. 



Publication (No, Date) , Applic (No, Date): 
...19980113 

Abstract: ...with bacterial LPS and selectively mediate the binding of 
monocytes to the endothelial cells. Monoclonal antibodies specific 
for ATHEROELAM bind to vascular endothelial cells involved in early 
atherosclerotic lesions, but not to vascular endothelial cells from 
uninvolved arterial tissue. ATHERO-ELAM and antibodies directed to 
ATHERO-ELAM may be used in identifying early atherosclerotic lesions and in 
treating. . . 
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Exemplary Claim: ...leukocyte adhesion molecule expressed in 

atherosclerotic lesions having the amino acid sequence shown in Sequence 
ID 2, and comprising an AS-1 domain between domains 3 and 4 
of said protein and. . . 

Non-exemplary Claims: ...claim 1 wherein said protein is encoded by the 
nucleotide sequence as shown in Sequence ID 1. 



...domains, wherein said protein comprises the sequence between amino acids 
1 and 774 in Sequence ID 2, and wherein said protein is 
selected from the group consisting of: a protein having seven 



9/3,K,AB/l4 (Item 3 from file: 340) 

DIALOG (R) File 34 0 : CLAIMS (R) /US Patent 
(c) 2003 IFI/CLAIMS (R) . All rts . reserv. 

Dialog Acc No: 2884574 IFI Acc No: 9726126 
Document Type: C 

DETERGENT COMPOUNDS WITH HIGH ACTIVITY CELLULASE AND QUATERNARY AMMONIUM 
COMPOUNDS; CATIONIC SURFACTANTS AND CELLULASES FOR LAUNDRY DETERGENTS 
Inventors: Baeck Andre Cesar (BE); Busch Alfred (BE); Convents Andre 

Christian (BE) 
Assignee: Procter & Gamble Co The 
Assignee Code: 68128 

Publication (No, Date), Applic (Novate): 

US 5668073 19970916 US 96666147 19960619 

Publication Kind: A 

Calculated Expiration: 20141117 

(Cited in 001 later patents) 

Continuation Pub (No) , Applic (No, Date) : US 94290712 

19941117 

Priority Applic (No, Date) : EP 91202881 19911106 

Abstract: The present invention provides a detergent composition comprising 
a quaternary ammonium compound of formula: R1R2R3R4N+X- , wherein Rl is 
C8-C16 alkyl, each of R2 , R3 and R4 is independently C1-C4 alkyl or hydroxy 
alkyl, benzyl or -(C2H40)xH where x has a value from 2 to 5, not more of 
R2, R3 or R4 being benzyl, and X is an anion, and a cellulase characterized 
in that said cellulase provides at least 10% removal of immobilized 
radio-active labelled carboxymethylcellulose according to the CMC-method at 
25 X 10-6% by weight of cellulase protein in the laundry test solution. 
According to the present invention, a preferred cellulase consists of a 
homogeneous endoglucanase component which is immunoreactive with a 
monoclonal antibody raised against a partially purified 43 kD 
cellulase derived from Humicola insolens DM 1800. 



Publication (No, Date) , Applic (No, Date): 
. . .19970916 

Abstract: ...a preferred cellulase consists of a homogeneous endoglucanase 
component which is immunoreactive with a monoclonal antibody raised 
against a partially purified 43 kD cellulase derived from Humicola insolens 
DM 1800. 

Exemplary Claim: ...wherein said cellulase consists essentially of a 
homogeneous endoglucanase component which is immunoreactive with an 
antibody raised against a highly purified about 43 kD cellulase 
derived from Humicola insolens, DSM 1800. 

Non-exemplary Claims: ...1 wherein the cellulase has the amino acid 
sequence shown in the appended sequence listing ID #2, or is 
a homologue thereof exhibiting endoglucanase activity. . . 



(Usrro, 



...to claim 8 wherein the DNA sequence is as shown in the appended sequence 
listings ID #1 or ID #3 . . . 



9/3,K,AB/15 (Item 4 from file: 340) 

DIALOG (R) File 34 0 : CLAIMS (R) /US Patent 
(c) 2003 IFI/CLAIMS (R) . All rts. reserv. 

Dialog Acc No: 2722816 IFI Acc No: 9612741 
Document Type: C 

COMPACT DETERGENT COMPOSITIONS WITH HIGH ACTIVITY CELLULASE; SURFACTANTS, 
BUILDERS AND CELLULASE IN PARTICLES 

Inventors: Baeck Andre C (BE); Busch Alfred (BE); Ceulemans Raphael A (BE) 
Assignee: Procter & Gamble Co The 
Assignee Code: 6812 8 

Publication (No, Date), Applic (No, Date): 

US 5520838 19960528 US 9381328 19931119 

Publication Kind: A 

Calculated Expiration: 20130528 

(Cited in 004 later patents) Document Type: CERTIFICATE OF CORRECTION 
Certificate of Correction Date: 19961203 

PCT Pub (No, Date) , Applic (No, Date) : WO 915841 19910205 WO 

92US203 19920115 

Section 371: 19931119 

Section 102 (e) : 19931119 
Priority Applic (No, Date) : EP 91870006 19910116; EP 91202879 19911106 

Abstract: The present invention concerns cellulase-containing granular 
detergent compositions which are in a 11 compact' 1 form, i.e. they are of a 
relatively high density and contain a relatively low amount of inorganic 
filler salt compared to conventional detergent compositions. In the 
detergent compositions herein the cellulase is defined by the C14CMC method 
described herein and preferably comprises a specific single -component 
endoglucanase . 



Publication (No, Date) , Applic (No, Date): 
. . .19960528 

...PCT Pub (No, Date) , Applic (No, Date) : 19910205 

Exemplary Claim: ...said cellulase consists essentially of a homogeneous 
endoglucanase component which is immunoreactive with a monoclonal 
antibody raised against a partially purified about 43 kD cellulase 
derived from Humicola insolens, DSM 1800... 

Non-exemplary Claims: ...is an endoglucanase enzyme having the amino acid 
sequence shown in the appended sequence listing ID#2 ; said 
granular detergent composition comprising no more than about 15% by 
weight of inorganic filler. . . 

...to claim 15 wherein the DNA sequence is as shown in the appended 
sequence listings ID #1 or ID #3... 

? 
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278752 21015716 PMID: 11131972 

PROTEAN. Protein sequence analysis and prediction. 
Plasterer T N 

Biomolecular Engineering Resource Center, Boston University, Boston, MA 
02215, USA. tplas@bu.edu 

Molecular biotechnology (United States) Oct 2000, 16 (2) pll7-25, 
ISSN 1073-6085 Journal Code: 9423533 

Document type: Journal Article; Review; Review, Tutorial 

Languages : ENGLISH 

Main Citation Owner: NLM 

Record type : Completed 

The archaeal, bacterial, andeukaryotic genome projects have overwhelmed 
our ability to experimentally elucidate the function of each novel 
gene and gene product. To a certain extent, protein functional assignments 
can be derived via sequence similarity measures and direct primary sequence 
analysis using methods to predict hydropathy, secondary structure, 
amphilicity, and antigenicity. Function can also be inferred on the 
basis of sequence motifs, such as phosphorylation and lipid binding 
signatures. These methods, provided in DNASTAR's PROTEAN module, can 
be used to putatively assign roles for novel proteins from the genome 
explosion as well as clarify function for better known proteins. 

The archaeal, -bacterial, andeukaryotic genome projects have overwhelmed 
our ability to experimentally elucidate the function of each novel 
gene and gene product. To a certain extent, protein functional assignments 
can. . . 
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DIALOG (R) File 155 : MEDLINE (R) 

(c) format only 2003 The Dialog Corp. All rts. reserv. 

15076128 22561985 PMID: 12674638 

Cloning and expression product of vip3A gene from Bacillus thuringiensis 

and analysis of inseceicidal activity] 

Chen Jian-Wu; Tang Li-Xia; Tang Mu-Jin; Shi Yong-Xia; Pang Yi 

State Key Laboratory for Biocontrol, Zhongshan University, Guangzhou 

510275, China. 

Sheng wu gong cheng xue bao = Chinese journal of biotechnology (China) 
Nov 2002, 18 (6) p687-92, ISSN 1000-3061 Journal Code: 9426463 . 
Document type: Journal Article ; English Abstract 
Languages : CHINESE 
Main Citation Owner: NLM 
Record type : Completed 

The vip3 A gene in a size of 2.3 kb amplified from wild-type Bacillus 
thuringiensis strain S184 by PCR was cloned into pGEM-T Easy vector and its 
sequence was analysized by DNASTAR. The plasmid pOTP was constructed 
by inserting vip3A-S184 gene into the expression vector pQE30 and then was 
transformed into E. coli M15 . E. coli M15 cells harbouring the plasmid pOTP 
were induced with 1 mmol/L IPTG to express 8 9 kD protein which was 
confirmed to be Vip3A-S184 by Western blot. Experiments showed that about 
19% of Vip3A-S184 proteins .were soluble, and others were insoluble proteins 
and formed inclusion bodies observed by transmission electron 
microscopy (TEM) . The target protein was purified under the native condition 
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and the polyclonal antibody was prepared by immunizing rabbits. The 
polyclonal antibody was used to detect Vip3A proteins expressed in Bacillus 
thuringiensis . Bioassay showed that Vip3A-S184 showed a high toxicity 
against 3 tested insect larvae including Spodoptera exigua, Spodoptera 
litura and Helicoverpa armigera . 

Cloning and expression product of vip3A gene from Bacillus thuringiensis 
and analysis of inseceicidal activity] 

... by PCR was cloned into pGEM-T Easy vector and its sequence was 
analysized by DNASTAR. The plasmid pOTP was constructed by inserting 
vip3A-S184 gene into the expression vector pQE30... 
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10230537 96031839 PMID: 7552691 

Macintosh sequence analysis software. DNAStar 1 s LaserGene. 
Clewley J P 

Virus Reference Division, Central Public Health Laboratory, London, UK. 
Molecular biotechnology (UNITED STATES) . Jun 1995, 3 (3) p221-4, 
ISSN 1073-6085 Journal Code: 9423533 

Document type: Journal Article; Review; Review, Tutorial 
Language s : ENGL I SH 

Main Citation Owner: NLM . V ' 

Record type: Completed 

The analysis of information in nucleotide and amino acid sequence data 
from an investigator's own laboratory, or from the ever-growing worldwide 
databases, is critically dependent on well planned and written software. 
Although the most powerful packages previously have been confined to 
workstations, there has been a dramatic increase over the last few years in 
the sophistication of the programs available for personal computers, as the 
speed and power of these have increased. A wide choice of software is 
available for the Macintosh, including the LaserGene suite of programs from 
DNAStar. This review assesses the strengths and weaknesses of 
LaserGene and concludes that it provides a useful and comprehensive range 
of sequence analysis tools. 

Macintosh sequence analysis software. DNAStar' s LaserGene. 

. . . choice of software is available for the Macintosh, including the 
LaserGene suite of programs from DNAStar. This review assesses 
the strengths and weaknesses of LaserGene and. concludes that it provides a 
useful and. . . 
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0012883107 BIOSIS NO.: 200100054946 

PROTEAN: Protein sequence analysis and prediction 

AUTHOR: Plasterer Thomas N (Reprint) 

AUTHOR ADDRESS: Biomolecular Engineering Resource Center, Boston 

University, Boston, MA, 02215, USA**USA 
JOURNAL: Molecular Biotechnology 16 (2) : pl!7-125 October, 2000 2000 
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MEDIUM: print 
ISSN: 1073-6085 

DOCUMENT TYPE: Article; Literature Review 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: The archaeal, bacterial, andeukaryotic genome projects have 

overwhelmed our ability to experimentally elucidate the function of each 
novel gene and gene product. To a certain extent, protein functional 
assignments can be derived via sequence similarity measures and direct 
primary sequence analysis using methods to predict hydropathy, secondary 
structure, amphilicity, and antigenicity. Function can also be inferred 
on the basis of sequence motifs, such as phosphorylation and lipid 
binding signatures. These methods, provided in DNASTAR's PROTEAN 
module, can be used to putatively assign roles for novel proteins from 
the genome explosion as well as clarify function for better known 
proteins . 



...ABSTRACT: basis of sequence motifs, such as phosphorylation and lipid 
binding signatures. These methods, provided in DNASTAR's PROTEAN 
module, can be used to putatively assign roles for novel proteins from 
the .... 

DESCRIPTORS: 

..; METHODS & EQUIPMENT: DNASTAR, LASERGENE suite component, 

Macintosh compatible, Windows compatible, computer software 
MISCELLANEOUS TERMS: ...Literature Review 
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(c) 2003 BIOSIS. All rts. reserv. 

0011609864 BIOSIS NO.: 199800404111 

Molecular sequence databases in the field of bioorganic chemistry 

(analytical review) 
AUTHOR: Telezhinskaya I N (Reprint); Ovchinnikova T V 

AUTHOR ADDRESS: M. M. Shemyakin and Yu. A. Ovchinnikov Inst. Bioorg. Chem. , 
Russ. Acad. Sci . , ul . Miklukho-Maklaya 16/10, GSP-7, Moscow 117871, 
Russia**Russia 

JOURNAL: Bioorganicheskaya Khimiya 24 (5) : p391-400 May, 1998 1998 
MEDIUM: print 
ISSN: 0132-3423 

DOCUMENT TYPE: Article; Literature Review 
RECORD TYPE: Abstract 
LANGUAGE: Russian 

ABSTRACT: The main scientific sequence databases of interest for 

researchers working in the field of bioorganic chemistry are reviewed. 
Information is given concerning possibilities for rapid access and 
efficient search for needed information, postal and e-mail addresses, and 
literature sources in which these databases are comprehensively 
described. 

Molecular sequence databases in the field of bioorganic chemistry 

(analytical review) 
DESCRIPTORS: 

MISCELLANEOUS TERMS : . . . DNASTAR ; . . . 

. . .Literature Review 
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0008605442 BIOSISNO.: 199345036423 
DNASTAR System (LASERGENE for IBM) 
BOOK TITLE: DNASTAR System (LASERGENE for IBM) 
AUTHOR: Dnastar Incorporated (Uk) 
.BOOK AUTHOR/ ED I TOR: DNASTAR 

AUTHOR ADDRESS: 1228 S. Park St., Madison, Wis. 53715, USA**USA 
1992 

BOOK PUBLISHER: DNASTAR Inc. {a}, 1228 Sotuh Park Street, Madison, 

Wisconsin 53715, USA 
DOCUMENT TYPE: Article; Software Review 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: SPECIFICATIONS: IBM or compatible microcomputer. DOS 3 . 0 or 
higher. Hard drive with at least 20K free storage capacity. Apple 
Macintosh microcomputer. Both platforms supported with files 
interchangeable between systems. Manual included. The software supports 
most printers and most monitors. Cost: LASERGENE 190, 3000.00; LASERGENE 
2000, 4500.00; ENTRY/EDIT-restriction Mapping Package, 750.00. 
DESCRIPTION: The DNASTAR SYSTEM (LASERGENE) is a comprehensive 
software package for molecular biologists. The software consists of 
flexible modular systems with the following functions: DNA analysis, 
Restriction site analysis, Mapping, Protein analysis, Database searching, 
Sequence comparison, Shotgun sequencing (gel assembly) , Sequence entry 
and editing, SEQ-EASY II digitizer-talker data entry, and System 
management. Some of the procedures in the DNA analysis software include 
sequence display, scanning for patterns, creating a 3 dimensional model 
of the DNA sequence, and the plotting of codon preference values. The 
restriction site analysis consists of programs for displaying graphic 
mini-maps of restriction sites, the scanning of sequence and list 
restriction sites, and creating a file of restriction enzymes, and other 
operations. The database search functions contains the program "GENEMAN" 
which searches "GenBank" or M PIR" for keywords, short sequences or 
combinations of terms and creates subdatabases and the program "PROSCAN", 
one purpose of which is to search "PIR" . for homologies by the Lipman and 
Pearson method. Some of the attributes of the sequence comparison 
programs are to allow the comparison of two DNA sequences, the alignment 
of DNA sequences and the comparison of two proteins. DNASTAR also 
permits the conversion from other DNA/protein file formats to the 
DNASTAR format. A modem communication program is included. The 
programs are interactive and menu driven. The menu driven interface is 
user-friendly and allows quick and easy access to all the software. A 
demo is available, at no charge, and there is extensive product support. 



DNASTAR System (LASERGENE for IBM) 

BOOK TITLE: DNASTAR System (LASERGENE for IBM) 

...ABSTRACT: 3000.00; LASERGENE 2 000, 4500.00; ENTRY/EDIT-restriction 
Mapping Package, 750.00. DESCRIPTION: The DNASTAR SYSTEM 

(LASERGENE) is a comprehensive software package for molecular biologists. 
The software consists of flexible... 

. . .of two DNA sequences, the alignment of DNA sequences and the comparison 
of two proteins. DNASTAR also permits the conversion from other 
DNA/protein file formats to the DNASTAR format. A modem 

communication program is included. The programs are interactive and menu 
driven. The . . . 
DESCRIPTORS: 

MISCELLANEOUS TERMS : .... Software Review 
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DIALOG (R) File 34 : SciSearch (R) Cited Ref Sci 
(c) 2003 Inst for Sci Info. All rts.. reserv. 

04140670 Genuine Articleft: RH341 Number of References: 17 
Title: MACINTOSH SEQUENCE -ANALYSIS SOFTWARE (Abstract Available) 
Author (s): CLEWLEY JP 

Corporate Source: CENT PUBL HLTH LAB , DIV VIRUS REFERENCE /LONDON NW9 
5HT/ /ENGLAND/ 

Journal: MOLECULAR BIOTECHNOLOGY, 1995, V3 , N3 (JUN) , P221-224 
ISSN: 1073-6085 

Language: ENGLISH Document Type: REVIEW 

Abstract: The analysis of information in nucleotide and amino acid sequence 
dta from an investigator's own laboratory, or from the ever-growing 
worldwide databases, is critically dependent on well planned and 
written software. Although the most powerful packages previously have 
been confined to workstations, there has been a dramatic increase over 
the last few years in the sophistication of the programs available for 
personal computes, as the speed and power of these have increased. A 
wide choice of software is available for the Macintosh, including the 
LaserGene suite of programs from DNAstar. This review 
assessed the strengths and weaknesses of LaserGene and concludes that 
it provides a useful and comprehensive range of sequence analysis 
tools. 

...Abstract: choice of software is available for the Macintosh, including 
the LaserGene suite of programs from DNAstar. This review 
assessed the strengths and weaknesses of LaserGene and concludes that 
it provides a useful and. . . 
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Warm and cold hepatic ischemia followed by reperfu- 
sion leads to necrotic cell death (oncosis), which often 
occurs within minutes of reperfusion. Recent studies 
also suggest a large component of apoptosis after is- 
chemia/reperfusion. Here, we review the mechanisms 
underlying adenosine triphosphate depletion- depen- 
dent oncotic necrosis and caspase-dependent apopto- 
sis, with emphasis on shared features and pathways. 
Although apoptosis causes internucleosomal DNA deg- 
radation that can be detected by terminal deoxynucleo- 
tidyl transferase-mediated deoxyuridine triphosphate 
nick-end labeling and related assays, DNA degradation 
also occurs after oncotic necrosis and leads to pervasive 
terminal deoxynucleotidyl transferase-mediated de- 
oxyuridine triphosphate nick-end labeling staining far in 
excess of that for apoptosis. Similarly, although apopto- 
sis can occur in a physiological setting without inflam- 
mation, in pathophysiological settings apoptosis fre- 
quently induces inflammation because of the onset of 
secondary necrosis and stimulation of cytokine and che- 
mokine formation. In liver, the mitochondrial permeabil- 
ity transition represents a shared pathway that leadi to 
both oncotic necrosis and apoptosis. When the mito- 
chondrial permeability transition causes severe adeno- 
sine triphosphate depletion, plasma membrane failure 
and necrosis ensue. If adenosine triphosphate is pre- 
served, at least in part, cytochrome c release after the 
mitochondrial permeability transition activates caspase- 
dependent apoptosis. Mitochondrial permeability transi- 
tion-dependent cell death illustrates the concept of 
necrapoptosis, whereby common pathways lead to both 
necrosis and apoptosis. In conclusion, oncotic necrosis 
and apoptosis can share features and mechanisms, 
which sometimes makes discrimination between the 2 
forms of cell death difficult. However, elucidation of 
critical cell death pathways under clinically relevant con- 
ditions will show potentially important therapeutic inter- 
vention strategies in hepatic ischemia/reperfusion in- 
jury. 

Hepatic ischemia/reperfusion injury occurs in diverse 
circumstances,- including liver surgery (e.g., a Prin- 
gle maneuver during tumor resection or liver trauma), 



liver preservation for transplantation, veno-occlusive dis- 
ease, hemorrhagic shock-resuscitation, and heart failure. 
Different injury mechanisms contribute to the overall 
pathophysiology of hepatic ischemia/reperfusion in- 
jury. 1-6 Although ischemic stress itself primes cells for 
damage and will eventually cause cell death, cell injury 
often does not manifest itself until after the ischemic 
liver is reperfused. 7 

Production of reactive oxygen species, including su- 
peroxide, hydrogen peroxide, and hydroxyl radicals, has 
long been implicated in reperfusion injury, but oxygen- 
independe^^u:tors are important as well, such as tissue 
pH changes during ischemia/reperfusion. 8 Inflammatory 
responses 2 - 6 and microcirculatory problems 4 further ag- 
gravate injury after reperfusion. Ischemia/reperfusion ac- 
tivates Kupffer cells, the resident macrophages of the 
liver, and functional inactivation of Kupffer cells atten- 
uates injury during early and late reperfusion. 9-13 
Kupffer cells activated after reperfusion generate reactive 
oxygen species, proinflammatory cytokines, chemokines, 
and other mediators that contribute to postischemic 
tissue injury and to the systemic inflammatory response 
syndrome and multiorgan failure that may follow a se- 
vere ischemic insult to the liver. 14 Together with acti- 
vated complement factors, 15 these inflammatory media- 
tors activate and recruit neutrophils into the 
postischemic liver, 1617 which generates even more reac- 
tive oxygen 18 - 19 and releases additional proteases and 
other degradative enzymes. 20 In addition to the inflam- 
matory response, vasoconstriction of sinusoids induced 
by endothelin-1 21 promotes heterogeneous closure of 
many microvessels, which prolongs ischemia in certain 
areas of the liver even after reperfusion. 22 



AbbreWat/ons used in this paper: IkB, inhibitor of nuclear factor kB; 
MPT, mitochondrial permeability transition; NFkB, nuclear factor-xB; 
TNF, tumor necrosis factor TUNEL, terminal deoxynucleotidyl trans- 
ferase-mediated deoxyuridine triphosphate nick-end labeling. 
© 2003 by the American Gastroenterological Association 
0016-5085/03/$30.00 
doi:10.1053/S0016-5085(03)01209-5 
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Most of the described mechanisms of reperfusion in- 
jury generally assume cell damage that involves oncotic 
necrosis. However, several recent reports propose that 
apoptosis occurs in postischemic heart, liver, and other 
tissues. 23 " 25 Postischemic apoptosis would seem to con- 
tradict earlier findings of necrotic cell death. Thus, con- 
fusion and uncertainty exist concerning the actual mode 
of cell killing after isc he mi a/ reperfusion. Accordingly, 
the goal of this overview is to discuss the distinctions 
between apoptosis and necrosis and to evaluate critically 
the methods and approaches used to quantify apoptotic 
and necrotic cell death to reach conclusions regarding the 
pathophysiological role of each mode of cell death in 
hepatic ischemia/reperfusion injury. 

Oncotic Necrosis (Oncosis) in 
Ischemia/Repeifusion Injury 

The primary stress in ischemia to liver and most 
other solid tissues is loss of mitochondrial adenosine 
triphosphate (ATP) production. The resulting ATP de- 
pletion leads to cellular swelling, rounding and swelling 
of mitochondria, dilatation of the endoplasmic reticu- 
lum, and formation of plasma membrane protrusions 
called blebs. 26 - 21 Blebs are a consequence of ATP deple- 
tion and likely represent a response to disrupted cellular 
volume control and cytoskeletal disturbances. After 
briefer periods of ischemia/anoxia, bleb formation rapidly 
reverses after reoxygenation, but necrotic cell death oc- 
curs after longer periods. Just before cell death, hepator 
cytes and hepatic sinusoidal cells develop a metastabl^ 
state, which is characterized by mitochondrial permeabil- 
ization, lysosomal disruption, bleb coalescence and 
growth, cell swelling, and leakage of anionic solutes. 28 ~ 30 
Opening of glycine-sensitive anion channels that conduct 
chloride and various organic anions initiates the meta- 
stable state and a phase of rapid colloid osmotic swell- 
ing. 30 Cell death then occurs by failure of the plasma 
membrane permeability barrier, often caused by bleb 
rupture. 28 - 29 Plasma membrane permeabilization causes 
release of cellular enzymes and other contents, labeling 
with vital dyes such as trypan blue, and development of 
histological changes known as necrosis. The release of 
cellular contents also initiates an inflammatory response 
during reperfusion. Over time, macrophages gradually 
resorb the remnants of the necrotic tissue, which is 
replaced by scar tissue. Taken together, the observations 
of postischemic cell swelling, vacuolation, karyolysis, 
and cell content release, affecting cells in large areas of 
the tissue in combination with a substantial inflamma- 
tory response, are characteristic features of a necrotic cell 



death process, more recently renamed oncosis or oncotic 
necrosis." 

Morphological Features of 
Apoptosis 

The original description of apoptotic cell death 
was based on morphology. 32 The classic morphological 
features of apoptosis include cellular shrinkage, nuclear 
condensation, chromatin margination, and fragmenta- 
tion of both the nucleus and cytoplasm into apoptotic 
bodies, which are phagocytosed and degraded by phago- 
cytes, neighboring cells, or both (Figure 1). The original 
definition of apoptosis describes the cytoplasmic or- 
ganelles of apoptotic cells as remaining normal in ap- 
pearance, in marked contrast to necrosis, although many 
more recent studies show mitochondrial swelling, 
changes to the endoplasmic reticulum, increased autoph- 
agy, and other cytoplasmic changes during apoptosis. 33 
In classic apoptotic cell death, intracellular contents are 
not released, and a consequent inflammatory response 
fails to develop. Functionally, apoptosis eliminates excess 
and unneeded cells during development and damaged 
and worn-ouHFells during normal tissue turnover. Char- 
acteristically, apoptosis affects individual isolated cells in 
a tissue, rather than groups of contiguous cells. Under 
certain conditions, the apoptotic cell death program may 
not go to completion. Instead, secondary necrosis super- 
venes, resulting in the release of proinflammatory intra- 
cellular contents. 34 

Signaling Mechanisms in 
Hepatocellular Apoptosis 

We first briefly review some basic background 
information on apoptotic signaling pathways in hepato- 
cytes to place into context the discussion of whether 
postischemic cell death is caused by apoptosis. During 
the last decade, dramatic progress has been made in the 
elucidation of the intracellular signaling mechanisms of 
apoptosis. 35 - 39 A variety of mediators, including tumor 
necrosis factor (TNF)-a, Fas ligand, and tumor necrosis 
factor-related apoptosis-inducing ligand (TRAIL), acti- 
vate a so-called extrinsic pathway to apoptosis. As illus- 
trated for TNF-a in Figure 2, these proapoptotic medi- 
ators first bind to their respective receptors, which cause 
receptor oligomerization and the association of various 
adapter proteins, including Fas-associated death domain, 
TNF-a receptor-associated death domain, and TNF-a 
receptor-associated factor. Fas-associated death domain 
and TNF-a receptor-associated death domain promote 
binding of procaspase 8 and its proteolytic activation to 
catalytic caspase 8. If sufficient amounts of caspase 8 are 
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Figure 1. Liver histology of galactosamine-induced apoptosis. Char- 
acteristic morphology is shown of rat hepatocytes undergoing apopto- 
tic cell death 6 hours after treatment with galactosamine (500 mg/ 
kg). Features of apoptosis include cell shrinkage (1), chromatin 
margination (2), chromatin condensation and fragmentation (3), and 
formation of apoptotic bodies (4). 



generated at the receptor, caspase 8 can directly activate 
procaspase 3 (type 1 pathway). 40 However, in hepato- 
cytes, the receptor signal needs to be amplified through 
mitochondria (type 2 pathway). 40 - 41 Caspase 8 cleaves 
Bid, a BH3 domain-only Bcl-2 family member, to an 
active fragment, /Bid, which translocates to mitochon- 
dria. /Bid translocation leads to release of soluble pro- 
teins from mitochondria that activate caspases and initi- 
ate apoptotic ^nuclear changes. 41 These protein factors 
include cytochrome c, apoptosis-inducing factor, and 
Smac/Diablo, which reside in the intermembrane s^ace 
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Figure 2. Scheme of apoptotic signaling in hepatocytes. AIF. apopto- 
sis-inducing factor; APAF-l, apoptosis-activating factor-1; IKK, IkB 
kinase; TRADD, tumor necrosis factor-a receptor-associated death 
domain; TRAF, tumor necrosis factor-a receptor-associated factor. 



between the mitochondrial inner and outer mem- 

branes. 4 -- 45 

The mechanisms that induce the release of mitochon- 
drial intermembrane proteins remain controversial. In 
hepatocytes, TNF-a- and Fas-dependent signaling in- 
duces the onset of the mitochondrial permeability tran- 
sition (MPT). The MPT occurs from the opening of a 
pore, the permeability transition pore, which is highly 
conductive to solutes of molecular weight up to approx- 
imately 1500 daltons.* 16 As a consequence of permeabil- 
ity transition pore opening, mitochondria depolarize, 
uncouple, and undergo large amplitude swelling. This 
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Figure 3. Trypan blue staining and TUN EL labeling after cold liver 
storage and orthotopic rat liver transplantation. A rat liver was stored 
in cold University of Wisconsin solution for 44 hours and transplanted 
into a recipient rat. After 15 minutes of implantation, the liver graft 
was infused with trypan blue and fixed. The upper panel shows trypan 
blue uptake into the nuclei of nonviable cells, indicating oncotic 
necrosis, whereas the lower panel shows TUNEL-positive nuclei la- 
beled with green fluorescence, indicating DNA strand breaks. Note 
that all TUNEL-positive cells stain with trypan blue {arrows), whereas 
some trypan blue-labeled cells stain weakly or not at all with TUNEL 
{double arrows). (X.-X. Peng, et al., unpublished data, January 2003). 
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swelling causes a rupture of che outer membrane and a 
release of proteins from the intermembrane space. Other 
mechanisms for cytochrome c release also seem to exist. 
In some models, /Bid interaction with either Bax or Bak, 
2 other proapoptotic members of the Bcl-2 family, forms 
channels in the mitochondrial outer membrane that re- 
lease cytochrome c and a number of other, larger proteins 
from the intermembrane space. The nature and compo- 
sition of these channels, however, remain poorly under- 
stood. 43 - 47 * 48 Bcl-2 and other antiapoptotic Bcl-2 family 
members block cytochrome c release. The mechanism for 
the antiapoptotic action of Bcl-2 may involve blockade of 
the MPT and/or antagonism of Bax/Bak-dependent pore 
formation in the mitochondrial outer membrane. 

After its release from mitochondria, cytochrome c 
forms a complex with apoptosis-activating factor- 1, ATP 
(or deoxyadenosine triphosphate), and procaspase 9 (Fig- 
ure 2). This complex, called an apoptosome, proteolytically 
activates caspase 9, which in turn activates procaspase 3 
to caspase 3. 49 Through action on a variety of substrates, 
caspase 3 activity initiates the final execution stages of 
apoptosis, including cell shrinkage, surface blebbing, 
internucleosomal DNA hydrolysis, phosphatidyl serine 
externalization on the plasma membrane, chromatin 
margination, and nuclear lobulation. 

In general, the type 2 apoptotic signaling pathway 
through the mitochondria, as it occurs in hepatocytes, is 
faster than the type 1 pathway and can be better regu- 
lated. However, if the type 2 pathway is blocked by 
inhibition of the MPT with cyclosporin A, caspase 3 
activation and apoptosis will still occur, but at a slower 
rate, via a type 1 pathway, but without mitochondrial 
depolarization, the MPT, or cytochrome c release (Figure 
2). 50 Adding to this redundancy is the so-called intrinsic 



pathway to apoptosis 51 (Figure 2). Such pathways may or 
may not involve p5 3 -dependent gene expression but may 
activate apoptosis by still incompletely understood 
mechanisms through translocation of Bax and other pro- 
apoptotic Bcl-2 family members to the mitochondria to 
cause cytochrome c release and the activation of caspases 
9 and 3. 

Death receptors also initiate survival signals. For ex- 
ample, ligation and oligomerization of TNF-a receptors 
and Fas promote receptor association of another adapter 
protein, TNF-a receptor-associated factor. TNF-a re- 
ceptor-associated factor in turn initiates inhibitor of 
nuclear factor-KB (IkB) kinase activation, IkB phosphor- 
ylation, and subsequent degradation of IkB in proteo- 
somes. The disappearance of IkB de-represses nuclear 
factor-KB (NFkB), which translocates to the nucleus to 
induce expression of several antiapoptotic genes that 
prevent apoptosis from occurring, including inhibitor- 
of-apoptosis proteins (Figure 2). 52 5 3 Survival signaling 
through NFkB is so strong that to induce apoptosis in 
cultured hepatocytes, NFKB-dependent gene expression 
must be blocked by using protein or messenger RNA 
synthesis inhibitors or by expressing an IkB superrepres- 
sor that has been mutated to lack a phosphorylation site 
for IkB kinase. 54 

Assessment of Apoptotic Cell 
Death 

As a result of an increasing understanding of the 
mechanisms and pathways to apoptotic cell death, more 
and more biochemical and immunologic assays are being 
developed and used to characterize apoptosis (Table 1). 
Today, apoptosis can be monitored in vitro and in vivo 



Table 1. Assays for Apoptosis 

Nuclear morphology (chromatin condensation and nuclear lobulation/fragmentation) in histological sections and after fluorescent staining 

with OAPI, propidium iodide, and so on 
Internucleosomal DNA cleavage (DNA ladder after starch gel electrophoresis; ELISA for DNA fragments) 
TUNEL and related assays (in situ detection of double-stranded DNA breaks) 
Annexin V (phosphatidyl serine externalization) 

Caspase assays (especially caspases 3, 2, 8, and 9) • • 

Enzyme assays using fluorogenic substrates 

Immunocytochemistry with specific antibodies against activated caspases 
Western blotting to show a decrease of the proenzyme and the appearance of active fragments 
Cleavage of caspase substrates (e.g., PARP cleavage) 
Nuclear staining with supravital dyes for secondary necrosis (trypan blue; propidium iodide) 

Mitochondrial depolarization assessed with potential-indicating fluorophores (rhodamine 123, tetramethylrhodamine methytester, JC-1, and 
so on) 

Cytochrome c release into cytosol (Western blot; immunocytochemistry) 

Translocation of proapoptotic proteins (Bax, Bid, and so on) to mitochondria; proteolytic cleavage of Bid (Western blot; 

immunocytochemistry) 

DAPI, 4\&diamidino-2-pheny1indo!e; ELISA, enzyme-linked immunosorbent assay; JC-1, 5,5',6,6'-tetrachloro-l,l',3,3'-tetraethylbenzimidazolyl 
carboxycyanine iodide. PARP, poly (adenosine diphosphate-ribose) polymerase. 
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by such diverse techniques as enzyme assays for activated 
caspases, Western blot analyses for caspase processing, 
annexin V labeling for phosphatidyl serine externaliza- 
tion, cleavage of poly (adenosine diphosphate-ribose) 
polymerase and other targets of caspase 3 proteolytic 
action, trypan blue and propidium iodide staining, and 
mitochondrial depolarization and cytochrome c releaser 
in addition to classic morphological criteria. In particu- 
lar, a distinctive form of random DNA cleavage between 
nucleosomes occurs in apoptosis, which produces DNA 
fragments in multiples of approximately 190 base pairs 
(the length of DNA from L nucleosome to the next). This 
pattern of DNA cleavage produces a characteristic lad- 
dering pattern after gel electrophoresis. Other methods 
to assess DNA cleavage are by enzyme-linked immu- 
nosorbent assay kits that detect DNA fragments and by 
the terminal deoxynucleotidyl transferase-mediated de- 
oxyuridine triphosphate nick-end labeling (TUNEL) as- 
say (Table 1). 

It is important to note that apoptosis represents a 
constellation of events, and no single change is necessar- 
ily a required event in apoptosis or is unique to apopto- 
sis. For example, mitochondrial depolarization, swelling, 
and cytochrome c release also typically occur in oncotic 
necrosis, and the trypan blue and propidium iodide 
labeling of so-called late apoptosis actually represents a 
phenomenon of secondary necrosis associated with loss of 
plasma membrane integrity. Necrotic cell death also 
leads to annexin V labeling, 55 because after lysis of the 
plasma membrane, annexin V gains entrance to the in- 
terior of cells and the internal surface of the plasma 
membrane, where phosphatidylserine normally resides. 
Caspase 3 activation is perhaps most uniquely associated 
with apoptosis, but not all forms of apoptosis require 
caspase 3 activation. 

Necrosis also causes DNA cleavage, although such 
cleavage is not characteristically internucleosomal. On 
gel electrophoresis, such cleavage leads to a smear of 
many different molecular weight fragments rather than a 
ladder pattern of multiples of 190 base pairs. However, 
DNA fragmentation with a ladder pattern was also re- 
ported during necrosis. 56 - 57 Calcium-dependent activa- 
tion of endonucleases may be responsible for this effect. 58 
Techniques such as the TUNEL assay may not distin- 
guish the internucleosomal DNA cleavage of apoptosis 
from the much less ordered DNA cleavage of necrosis. In 
liver and other tissues, TUNEL labeling occurs during 
ischemic necrosis and after toxicant- induced necrotic cell 
killing. 59 - 61 Indeed, after reperfusion of livers stored for 
transplantation, the same cells showing TUNEL label- 
ing, a presumptive indicator of apoptosis, also labeled 



with trypan blue, an indicator of oncotic necrosis, 
whereas not all trypan blue-stained cells labeled with 
TUNEL (Figure 3). These observations are consistent 
with postnecrotic DNA hydrolysis as the basis for 
TUNEL conversion in necrotic tissue, as previously pro- 
posed. 59 - 61 

Overall, the most reliable method to identify upopto- 
tic cell death is morphology. Vital dyes and simple 
histology can readily visualize nuclear morphology (chro- 
matin condensation and fragmentation). Once apoptosis 
as the mode of cell death is established by the character- 
istic morphological changes, any number of other param- 
eters listed in Table 1 can.be used to further support the 
hypothesis and delineate specific signaling pathways. 

Apoptotic Cell Death During Hepatic 
Ischemia/Reperfusion 

The first report of apoptotic cell death during 
hepatic ischemia/ reperfusion appeared in 1996. 24 Similar 
reports of postischemic apoptosis have appeared for heart, 
brain, and other organs. 2 3 62 6 3 In liver after 60 minutes 
of warm i sche mia, the number of apoptotic hepatocytes 
evaluatecrty* nuclear morphology increases during the 
first 24 hours of reperfusion. 24 Using the TUNEL assay, 
another study identified apoptotic hepatocytes in human 
allografts after transplantation. 64 Subsequent studies re- 
ported that sinusoidal endothelial cells undergo apopto- 
sis during cold ischemia/reperfusion 25 and that both 
sinusoidal endothelial cells and hepatocytes undergo ap- 
optosis after warm ischemia/reperfusion. 65 These obser- 
vations were based largely on fluorescence TUNEL assays 
and DNA laddering in gels. In addition, electron mi- 
croscopy showed that single cells meet the morphological 
definition of apoptosis. 25 - 65 Further, pancaspase inhibi- 
tors attenuated reperfusion injury after warm and cold 
ischemia. 66 - 67 By the criteria of TUNEL labeling, 60% to 
80% of sinusoidal endothelial cells and hepatocytes un- 
dergo apoptosis within 6 hours of reperfusion. 65 - 67 Fur- 
ther studies suggested that Kupffer cells and platelets are 
responsible for inducing apoptosis in these liver cells, 
through the release of TJSJF-a. 68 - 69 

Despite the growing literature on apoptotic cell death 
after hepatic ischemia/reperfusion, concerns exist regard- 
ing the interpretation of these results and the relevance of 
apoptosis in the pathophysiology of reperfusion injury. 
The onset of necrotic cell death as judged by enzyme 
release and staining with trypan blue and propidium 
iodide occurs within minutes of reperfusion (see Figure 
3) 7<>-72 Af ter warm ischemia, reperfusion-induced on- 
cotic necrosis occurs predominantly in hepatocytes and is 
accompanied by enzyme release. 71 - 73 After cold ischemia 
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during liver preservation for transplantation, necrotic 
death occurs nearly exclusively in sinusoidal endothelial 
cells and is accompanied by relatively little enzyme 
release because of the much smaller cytoplasmic mass of 
the endothelial cells. 7 - 70 The extent of this reperfusion- 
induced necrotic cell killing correlates well with graft 
failure after transplantation. When strict morphological 
criteria in combination with the TUNEL assay are used, 
apoptosis of endothelial cells and hepatocytes after 45 to 
120 minutes of warm ischemia can be confirmed, but 
quantitatively apopcosis never exceeds 2% of the liver 
cells at risk. 74 Furthermore, necrotic cell death, identified 
by cell swelling, karyorrhexis, karyolysis, and vacuoliza- 
tion, accounts for more than 90% of all cell death, 
although many of the necrotic cells are TUNEL posi- 
tive. 74 The relatively minor component of apoptotic cell 



death after reperfusion is consistent with several other 
reports. 24 ' 75 " 77 The limited amount of apoptotic cell 
death also correlates with limited or absent activation of 
caspases. 74 In contrast, during Fas- and TNF receptor- 
induced apoptosis in vivo, which affects approximately 
l5%-30% of hepatocytes, caspase 3 activity levels in- 
crease 10- to 20-fold or more, and extensive processing of 
procaspase 3 occurs 78 - 79 — features that are nearly absent 
after ischemia/reperfusion. 74 

Characteristically, apoptosis occurs in individual iso- 
lated cells. Even if large numbers of hepatocytes are 
induced in vivo to undergo apoptosis after activation of 
Fas or TNF receptors, individual cells rather than groups 
of contiguous cells show apoptotic features (Figure 4£). 
In contrast, oncotic necrosis typically occurs in confluent 
areas of adjacent cells (Figure AC and D). 61 - 80 ' 81 After 
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Figure 4. Hepatic TUNEL staining in TNF-o-induced apoptosis and acetaminophen-induced oncotic necrosis. Mice were untreated (A), received 
700 mg/kg galactosamine and 100 ,tg/kg endotoxin for 6 hours (0), or were treated with 300 mg/kg acetaminophen for A hours (C) or 6 hours 
(0) The assay shows a selective nuclear staining of individual hepatocytes during apoptosis (B) compared with the nuclear/cytosolic staining 
of contiguous cells in the centrilobular region of early oncotic necrosis after acetaminophen (C). Because of the more extens.ve karyo ysis at later 
stages of oncotic necrosis, nuclear staining is less prominent in most cells compared with the cytosolic staining after 6 hours of acetaminophen 
treatment (D). CV. central vein. 
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hepatic ischemia/ reperfusion, this necrosis typically oc- 
curs in the pericentral and midzonal regions of the 
hepatic lobule, because these regions are furthest re- 
moved from the oxygen supply. V74 These observations 
are consistent with the conclusion that the main mode of 
cell death during reperfusion injury is oncotic necrosis. 

Another argument for apoptosis as the principal mode' 
of cell killing after ischemia/reperfusion is the protective 
effect of Bcl-2 overexpression. 82 Bcl-2 interrupts apopto- 
tic signaling at the level of the mitochondria 38 and 
prevents Fas-induced hepatocellular apoptosis. 83 How- 
ever, Bcl-2 overexpression also inhibits necrotic cell 
death in hepatocytes and other cell types, possibly by 
inhibiting the MPT. 84 - 85 Oncosis can have other similar- 
ities to apoptosis, such as translocation of Bax to the 
mitochondria 86 and release of mitochondrial cytochrome 
c (without caspase 3 activation) 87 during acetaminophen- 
induced oncotic necrosis. Thus, identification of apopto- 
sis as the principal mode of cell death requires evaluation 
of several parameters, which should qualitatively and 
quantitatively correlate with the extent of the assumed 
apoptosis. 

Despite the predominance of necrosis over apoptosis 
after hepatic ischemia/reperfusion, several groups report 
protection by caspase inhibitors during ischemia/reper- 
fusion. 66,67 However, protection may be rather modest, 
even with potent pancaspase inhibitors. For example, 
pancaspase inhibitors delay liver graft failure after pro- 
longed cold ischemic storage by only approximately a 
day, without improvement of long-term graft survival. 67 
This small and ultimately clinically irrelevant prolonga- 
tion of survival may be due to anti-inflammatory effects, 
because pancaspase inhibitors block interleukin-l- con- 
verting enzyme (later renamed caspase 1), an enzyme 
involved in activating interleukin-1 and some other 
proinflammatory cytokines. 88 Apoptosis in a pathophys- 
iological setting often promotes inflammation, 89 which 
in turn can extend and accelerate tissue injury. 17 During 
Listeria infection, hepatocellular apoptosis can promote 
neutrophil recruitment into the liver. 90 Moreover, TNF- 
induced parenchymal apoptosis triggers neutrophil 
transmigration and massive aggravation of the injury in 
an endotoxemia model. 91 - 92 Although the exact signaling 
mechanisms are not completely understood, apoptotic 
hepatocytes generate CXC chemokines, 93 which can sig- 
nal neutrophil infiltration. A proinflammatory role of 
apoptosis in hepatic ischemia/reperfusion injury is also 
implied by findings that pancaspase inhibition decreases 
neutrophil recruitment into the liver, with attenuation of 
reperfusion injury. 94 Thus, apoptosis, even if limited to a 
relatively small number of cells, still has the potential to 



affect overall injury by contributing to the amplification 
of the inflammatory response. 

Necrapoptosis 

Part of the confusion concerning the roles of 
apoptosis and necrosis in ischemia/reperfusion and other 
forms of hepatic injury arises from the assumption that 
apoptotic and necrotic mechanisms are distinct and sep- 
arate when, in fact, these mechanisms can be shared. In 
particular, the MPT plays an important role in oncotic 
necrosis, as well as in apoptosis. In ischemia, anaerobic 
glycolysis and ATP hydrolysis during ischemia rapidly 
decrease tissue pH, which protects strongly against ne- 
crotic cell killing despite profound ATP depletion. 95 - 96 
Payback occurs when physiological pH returns after 
reperfusion, and the recovery of normal intracellular pH 
is an independent factor for precipitating lethal cellular 
reperfusion injury. 70 - 7 !* 97 The mechanism of pH-depen- 
dent reperfusion injury involves onset of the MPT, a 
phenomenon that is inhibited by pH <7. Initially after 
reperfusion of hepatocytes in a cell culture model, mito- 
chondria begin to repolarize, but as the intracellular pH 
approaches/, mitochondria undergo inner membrane 
permeabilization, depolarization, and large-amplitude 
swelling. 72 

After onset of the MPT, mitochondrial uncoupling 
and activation of the mitochondrial uncoupler-stimu- 
lated adenosine triphosphatase lead to profound ATP 
depletion and ATP depletion- dependent necrotic cell 
death. 72 Cyclosporin A, a specific inhibitor of the MPT, 
prevents MPT-induced mitochondrial depolarization, in- 
ner membrane permeabilization, and ATP exhaustion 
after reperfusion and blocks the necrotic cell killing that 
ensues. The importance of ATP depletion is illustrated 
by the ability of the ATP-generating glycolytic substrate 
fructose to prevent this necrotic cell death. Only 15% to 
20% of normal ATP is sufficient to prevent such necrotic 
cell killing. 98 - 99 Cytoprotection by fructose is down- 
stream of the MPT, because fructose does not prevent the 
mitochondrial depolarization and inner membrane per- 
meabilization induced by. MPT- indue ing treatments. 100 
MPT-dependent necrotic cell death in models of isch- 
emia/reperfusion to cultured hepatocytes is not blocked 
by caspase inhibitors and occurs without TUNEL stain- 
ing. 101 The absence of TUNEL staining may reflect the 
release and dilution into the medium of nucleases after 
plasma membrane permeabilization. 

However, when necrotic cell death is prevented by 
fructose, caspase 3- dependent apoptosis occurs instead, 
as documented by nuclear morphology, TUNEL label- 
ing, and caspase activation. 101 Cyclosporin A, a specific 
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blocker of the MPT, still prevents this apoptosis, as do 
caspase inhibitors. Thus, the MPT is an obligatory event 
in both necrotic and apoptotic cell killing after ischemia/ 
reperfusion. But how can one event, the MPT, lead to 
two such disparate events? 

The onset of MPT leads to large-amplitude mitochon- 
drial swelling, rupture of the outer membrane, and re- 
lease of cytochrome c and other proteins from the inter- 
membrane space between the mitochondrial inner and 
outer membranes. As discussed previously, cytochrome c 
interacts with apoptosis-activating factor- 1 to promote 
caspase 9 activation, which then activates caspase 3. 
However, cytochrome c- dependent activation of caspase 
9 requires ATP or the less abundant deoxyadenosine 
triphosphate. 42 Accordingly, the presence or absence of 
ATP can act as a "switch" between apoptosis and necro- 
sis. 102 " 104 When reperfusion leads to both MPT onset 
and ATP depletion, apoptotic signaling is blocked at the 
level of the apoptosome, and necrosis occurs as a direct 
result of the failure of ATP regeneration (Figure 5). By 
contrast, if glycolytic substrate is available, profound 
ATP depletion is prevented, and necrosis does not occur. 
Instead, ATP-dependent apoptotic signaling occurs that 
is initiated by cytochrome c release after mitochondrial 
swelling. In cell-free extracts, the apparent K M of ATP 
for activating apoptosomes is approximately 0.4 mmol/ 
L, 105 ' 106 which is only approximately 10% of the ATP 
concentration of normoxic hepatocytes. Thus, the 
amount of ATP needed to prevent necrosis (15%-20% of 
normoxic levels) is more than enough to permit cyto- 
chrome c- dependent caspase 9 and caspase 3 activatiorf 
Similarly, in hepatocytes exposed to calcium ionophore! 
the balance between ATP depletion after the MPT and 
ATP generation by glycolysis determines whether ne- 
crotic or apoptotic cell death occurs. 100 Thus, one mito- 
chondrial event, the MPT, can lead to both apoptosis and 
necrosis (Figure 5). Consistent with these in vitro find- 
ings, the mode of hepatic cell death can be apoptosis after 
resuscitation after a shorter period of hemorrhagic shock 
when cellular ATP levels fully recover but can be oncotic 
necrosis after a longer period of shock when ATP levels 
remain suppressed after resuscitation. 102 

Just as a necrotic process can be converted to an 
apoptotic one, a process that starts with classic apoptotic 
signaling may switch to necrosis if ATP depletion or 
another change leads to breakdown of the plasma mem- 
brane permeability barrier. Apoptosis resulting in such 
secondary necrosis typically occurs during Fas antibody- 
induced hepatocellular injury in vivo. 34 In Fas receptor 
ligation- dependent liver injury, mitochondrial cyto- 
chrome c release, activation of the caspase cascade, DNA 
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Figure 5. Scheme of mitochondrial permeability transition (MPT)- 
dependent events in necrapoptosis. Ischemia/reperfusion, death- 
receptor activation, mitochondrial Ca 2+ loading, and reactive oxygen 
species (ROS) ■■tfiiinn of the events that promote onset of the MPT. 
If MPT onset occurs in relatively few mitochondria, the organelles 
become sequestered into autophagosomes for lysosomal digestion, a 
process that eliminates the damaged and potentially toxic mitochon- 
dria. When the MPT involves more mitochondria, mitochondrial swell- 
ing leads to outer membrane rupture and cytochrome c release. 
Provided that ATP is available from glycolysis and still-intact mitochon- 
dria, cytochrome c activates downstream caspases and other execu- 
tioner enzymes of apoptosis. When MPT onset is abrupt and involves 
most mitochondria, ATP becomes profoundly depleted, which blocks 
caspase activation. Instead, ATP depletion leads to the opening of a 
glycine-sensitive organic anion channel to initiate a metastable state 
that culminates with plasma membrane rupture and the onset of 
necrotic cell death. If ATP depletion occurs during downstream apo- 
ptotic signaling, then secondary necrosis may supervene. CsA, cyclo- 
sporin A. 



fragmentation, and morphological changes characteristic 
of apoptosis occur before the onset of secondary necrosis, 
with hepatocellular enzyme release and inflammatory 
changes. 34 * 78 * 79 Thus, in an apoptotic process that ulti- 
mately culminates in secondary necrosis, apoptotic 
mechanisms nonetheless remain clearly identifiable by 
morphological and biochemical parameters at earlier 
times. 

The ability of a necrotic process to be converted to an 
apoptotic one and vice versa illustrates that apoptotic and 
necrotic cell death are not necessarily distinct and inde- 
pendent events. To the contrary, pathways leading to 
necrosis and apoptosis can be shared, a phenomenon 
called necrapoptosis or aponeurosis. 101 - 108 In necrapoptosis, 
events such as the MPT initiate a chain reaction that 
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culminates in cither apoptosis or necrosis, depending on 
other variables, such as ATP supply (Figure 5). By in- 
ducing the MPT, ischemia/reperfusion causes both apo- 
ptosis and necrosis, although in a particular circumstance 
one or the other may predominate. The concept of necra- 
poptosis explains why features of apoptosis and necrosis 
often coexist in liver and other tissues, especially after* 
pathologic insults such as ischemia/reperfusion or drug- 
induced liver injury. Recent work also suggests that 
limited onset of the MPT induces autophagy, a process 
by which effete, damaged, or superfluous mitochondria 
and other organelles are eliminated from cells by lysoso- 
mal degradation. 109 Thus, the concept of MPT-denen- 
dent necrapoptosis explains how injury can progress from 
reversible changes associated with tissue repair to apo- 
ptosis and then to necrosis. When the MPT occurs in 
only a few mitochondria, autophagy is stimulated, and 
the involved mitochondria are segregated for lysosomal 
degradation without stimulation of apoptotic signaling. 
With greater injury and more widespread MPT induc- 
tion, apoptosis develops because of cytochrome r-depen- 
dent caspase activation. With even greater injury and 
MPT induction, ATP decreases to levels that no longer 
support apoptotic signaling, and oncotic necrosis devel- 
ops instead (Figure 5). 

Conclusions 

In liver, oncotic necrosis and apoptosis share fea- 
tures and mechanisms. DNA degradation after necrosis 
causes TUNEL labeling, which may be incorrectly inter- 
preted as apoptotic cell death. During apoptosi^ in 
pathophysiological settings, inflammatory responses and 
enzyme release occur that resemble a necrotic process. 
Frequently, oncotic necrosis and apoptosis coexist after 
toxic, hypoxic, and inflammatory liver injury. The coex- 
istence of the 2 patterns of cell death likely reflects shared 
mechanistic pathways. Experimental or clinical settings 
will determine whether cells die predominantly by apo- 
ptosis or oncotic necrosis. Therefore, it is important to 
evaluate critical cell death pathways under clinically 
relevant conditions to discover new therapeutic interven- 
tion strategies in hepatic ischemia/reperfusion injury. 
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